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7 1 Hz, 28-methyl), 0.68 (3H, s, 18-methyl); MS m/e; 416 (M + ), 398 
- HjO), 383 ’ 365 ’ 314 ’ 273 ’ 271 ’ 87 ’ 85 ’ 83 < 81 ’ 59, 57,55. 

physalindicanol B monoacetate (2b) 

^ solution of physalindicanol B (10 mg) in pyridine (1 ml) and Ac 2 0 
. < jnH was left overnight under anhydrous condition at room temper- 
jture- After usual work up followed by crystallisation from MeOH, the 
mnnoacetate (2b) was obtained as needles (7 mg), m.p. 155-157° C; IR 
fCHClj) v m „ cm- 1 ; 3592, 2980, 1720, 1517, 1468, 1420, 1145, 927; 270 
MHZ ’H-NMR (CDClj); 5.37 (1H, d, J = 5.2 Hz, H-6), 5.09 and 4.76 

T, each, H 2 -28), 4.56 (1H, septet, H-3), 2.03 (3H, s, OAc), 1.35 
Wsl 26 -and 27-methyls), 1.02 (3H,s, 19-methyl), 0.97 (3H,d,/ = 
65 Hz, 21-methyl), 0.69 (3H, s, 18-methyl); MS m/e: 456 (M + ), 396 
vJ+Ll AcOH), 381, 378,363, 314, 312,296, 271,85, 81, 59,57,55. 

r't'ir- . 

•• /'j ,. 
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Abstract: The leaves and stems of T jasminoides have been found to 
contain indole alkaloids. Five indole alkaloids, coronaridine, voacan- 
8>ne, apparicine, conoflorine, and 19-epi-voacangarine have been iso¬ 
lated. The 13 C-NMR spectra of apparicine and 19-epi-voacangarine are 

also reported. 


Introduction 


T * 

■ jasminoides (Apocynaceae) is a glabrous evergreen tree, 
BHnmonly growing in the gardens of India and Pakistan. Vari- 
ous parts of the plant are used in the indigenous system of 
medicine for the treatment of rheumatism, gonorrhea, car- 
Q nomatous growth, sciatica, viper bite, and wounds. The seeds 
hemostatic, and cardiotonic (1). No alkaloidal constituents 
0ave Previously been reported from this plant. 


3"^- I Research Institute of Chemistrv, University of Karachi, 

Karachi-32, Pakistan. 

"wiool of Chemistry, University of New South Wales, Sydney, Au- 

j atralia. 

Address for correspondence. 


Results and Discussion 

The crude alkaloids were isolated from the concentrated al¬ 
coholic extracts of the leaves and stems of T. jasminoides by ex¬ 
traction at different pH values. The fraction obtained at pHl 
was subjected to flash column chromatography. The fraction 
eluted with petroleum ether: CHC1 3 (1:1) was found to contain 
2 alkaloids. The minor one was identified as coronaridine (1) by 
comparison of its spectral data (UV, IR, MS, ’H-NMR) with 
those reported in the literature (2), while the major one was 
identified as voacangine (2) by comparison of its spectral data 
(3) as well as by direct comparison with authentic sample. Voa¬ 
cangine was also isolated in low yields from the subsequent ex¬ 
traction at pH5. Further elution of the same column with, 
CHClj: MeOH (95:5), gave another major alkaloid which was 
identified as apparicine (3) by direct comparison with an au¬ 
thentic samples as well as by comparison of its spectral data 
with those reported in the literature (4). The I3 C-NMR data of 
apparicine (75 MHz. CDC1 3 ) are shown in Table I. 

The fraction obtained at pH5 (20 g, F 2 ) was also chromatog¬ 
raphed on a silica column. The fraction obtained on elution 
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Table I. ,J C-NMR (CDClj) data for apparicine (3) and 19-epi- 
voacangarine (5) 


Carbon 

No 

Apparicine (3) 
Chemical shift 
(ppm) 

19-epi-Voacangarine (S) 
Chemical shift 
(ppm) 

2 

144.72 

134.60 

3 

45.16 

52.32 

5 

- 

50.99 

6 

53.78 

21.63 

7 

112.64 

109.84 

8 

129.00 

130.71 

9 

118.61 

100.93 

10 

119.55 

154.35 

11 

121.35 

111.28 

12 

123.15 

112.43 

13 

136.62 

136.30 

14 

29.08 

26.98 

15 

41.14 

28.58 

16 

135.80 

57.53 

17 

109.88 

36.77 

18 

12.64 

22.25 

19 

110.39 

70.64 

20 

131.60 

40.37 

21 

54.16 

54.35 

OCHj 

- 

56.10 

COOCHj 

- 

52.84 

COOCHj 

- 

167.80 


Multiplicity confirmed by gated spin echo measurements. 


Materials and Methods 

Leaves and stems of T. jasmmoides were collected from gardens 
Karachi University in January 1985. The plant was identified by Dr. 

I. Ali, Professor of Botany, University of Karachi, and a voucher spe, 
men is deposited at the Department of Botany, University of Karacl 
Pakistan. 

Apparatus: Spectra was recorded on Jasco-IRA-1, IR spe, 
trophotometer, Shimadzu UV-240, UV spectrophotometer, Finniga 
MAT 312 mass spectrometer linked to DEC-PDP 11/34 data systen 
and Bruker AM-300 MHz NMR spectrometer. 

Isolation of Alkaloids 

Leaves and stems (50 kg) were dried in the shade and extracted wit 
EtOH. The alcoholic extracts were concentrated and partitioned be 
tween 10 % HC1 and CHCIj. The CHC1 3 layer was dried (Na 2 S0 4 ) am 
evaporated to a gum (25 g; F,). The aqueous acidic layer was basifiee 
with aqueous NH 3 and extracted into CHC1, at various pH values. Tht 
fraction obtained at pH5 (20 g, F ; ) contained the major alkaloids. 

The fraction (F,. 25 g) was subjected to flash chromatography. The 
column was eluted with increasing polarities of mixtures of petroleum 
ether, CHC1 3 , EtOAc, and MeOH. The fraction obtained on elution 
with petroleum ether:chloroform ( 1 : 1 ) was collected, and the eluates 
were concentrated. The fraction contained 2 alkaloids, which were 
separated by preparative TLC on silica gel plates (petroleum ether, 
acetone, ammonia, 9:1:0.05). The faster moving minor alkaloid (5 
mg) was identified as coronaridine ( 1 ) while the slower one was iden¬ 
tified as voacangine (2) (40 mg). 

Coronaridine (1) 


with petroleum ether :CHC1 3 (2:8) consisted of a mixture of 
two alkaloids. The slower moving alkaloid which was the major 
one, was identified by spectroscopic comparison (UV, IR, MS, 
'H-NMR) as conoflorine (4) (5). 

Further elution of the same column with CHC1 3 : EtOAc 
(9:1) afforded another major alkaloid, identified by means of 
its spectral data as 19-epi-voacangarine (5) (6). The 13 C-NMR 
data of 19-epi-voacangarine (75 MHz, CDC1 3 ) are shown in 
Table I. 



1 coronaridine 2 voacangine 


UV (MeOH): l mm , 225, 285 and 294 nm; IR (CHC1 3 ): v, 1720 cnr' 
(ester carbonyl); MS: mlz (%) = 338 (20), 323 ( 8 ), 309 ( 8 ), 279 (7), 253 
( 6 ), 214 (56), 148 (26), 136 (80), 124 (50), 122 (56); ‘H-NMR (CDClj): 
5,0.88 (t, 3H.7 , h „ = 6.9 Hz, C-18H), 1.5 (m, 2H, C-19H), 3.72(s,3H, 
COOCHj), 7.09-7.48 (m, 4H, Ar-H), 7.75 (br. s, 1H, NH). 


Voacangine (2) 

UV (MeOH): k mM , 225, 285, 300 nm; IR (CHC1 3 ): v, 1630,1720 cm' 1 ; 
MS: mlz (%) = 368 (20), 353 (10), 339 ( 8 ), 309 (12), 283 (14), 244 (26). 
225 (12), 184 (30), 160 (25), 148 (16), 136 (100), 124 (34), 122 (36); ‘H- 
NMR (CDClj) 6,0.89 (t, 3H, 7 ljsI9 = 7.5 Hz, C-18H), 1.27 (m, 2H, C- 
19H). 3.72 (s, 3H, COOCHj), 3.85 (s, 3H, Ar-OCHj), 6.81 (dd, 1H, 
/„.i 2 = 8.7 Hz, 7„, = 2.4 Hz, C-11H), 6.93 (d, 1H, 7, n = 2.4 Hz, C- 
9H), 7.19 (d, 1H, 7 au = 8.7 Hz, C-12H), 7.75 (br. s, 1H, NH). 

Further elution of the same column with CHC1 3 : MeOH (95:5) gave 
another major alkaloid (50 mg) which was purified by preparative TLC 
(CHC1 3 : MeOH, 8:2). This alkaloid was identified as apparicine (3) 
(20 mg). 


Apparicine (3) 



5 19-epi-voacangarine 


UV (MeOH): k max 292,303,312 nm; IR (CHC1 3 ): v, 3350cm-'; MS: ml 
z (%) = 264 (100), 249 (28), 235 (34), 222 (51), 208 (77), 154 (42); >H- 
NMR (CDClj) 6 , 1.46 (d, 3H, / 1819 = 6.8 Hz, C-18H), 1.8-2.22 (m, 
2H, C-14H), 3.01-3.44 (m, 2H, C-3H), 3.78 (m, 1H, C-15H), 4.25 (d, 
1H, = 17.8 Hz, (C- 6 H 00 ,4.51 (d, 1H, 7# = 17.8 Hz, C -6 HP), 

5.25 (br. q, 1H,7 1918 = 6.8 Hz, C-19H), 7.03-7.43 (m, 4H, Ar-H), 7.85 
(br. s, 1H, NH). 

Fraction F 2 (20 g) was loaded on a silica column (750 g) which was 
eluted with increasing polarities of mixtures of petroleum ether, 
CHClj, EtOAc and MeOH. The fractions obtained on elution with pet¬ 
roleum ether :CHC1 3 (2:8) consisted of a mixture of two alkaloids. 
These fractions were combined, evaporated and subjected to prepara¬ 
tive TLC (petroleum ether, acetone, aqueous ammonia, 7:3:0.05). 
The slower moving major alkaloid (25 mg) was identified as cono¬ 
florine (4). 
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hpL C of Glycoalkaloids from Solarium sodomaeum 

Conoflorine (4) 

UV (MeOH): X m „, 229, 285, 292 nm; IR (CHC1 3 ): v, 1570, 1625 cm' 1 ; 
MS- mlz (%) = 296 ( 48 )> 267 (:1 1 °), 249 (:18), 211 (■1.2), 157 (38), 143 (30), 
140(100), 122 (35); 'H-NMR (CDC1 3 ): b , 0.74 (t, 3H, J n „ = 7.5 Hz, 
C-18H), 114 (q, 2H, C-19H), 4.18 (m, 1H, C-14H), 7.03-7.46 (m, 4H, 
At-H)> 7,78 (br. s, 1H, NH). 

Further elution of the same column with CHCl 3 :EtOAc (9:1) af¬ 
forded another alkaloid which was purified by preparative TLC on 
silica gel, (petroleum ether, EtOAc, 1:1). This alkaloid (12 mg) was 
identified as 19-epi-voacangarine (5). 

iV-tpi-Yoacangaritie (5) 

UV(MeOH): k max , 224, 282, 298 nm; IR (CHCI 3 ): v, 1730, 1625, 1578 
an* 1 ; MS: m/z (%) = 384 (49), 369 (20), 366 (57), 340 (9), 325 (5), 307 
(12), 244 (27), 184 (38), 124 (33), 122 (11); 'H-NMR (CDC1 3 ): 8, 1.28 
(d, 3H, /is.i9 = 6.4 Hz, C-18H), 4.03 (m, 1H, C-19H), 3.73 (s, 3H, 
COOCHj), 3.85 (s, 3H. Ar-OCH 3 ), 6.62 (dd, 1H. J n n = 8.0 Hz, J u , 
«2.4Hz,C-11H),6.90 (d,lH,7, „ = 2.4 Hz, C-9H), 7.15 (d,lH./ I2 „ 
= 8Hz, C-12H), 8.71 (br. s, 1H, NH). 
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Abstract: Glycoalkaloids were extracted from plant material of Sol- 
mum sodomaeum L. High-performance liquid chromatographic 

studies indicated that several glycoalkaloids were present. The sugar 
moiety of the glycoalkaloids consisted of a mixture of glucose, rham- 
nose, and galactose. Mass spectral analyses showed that all the glycoal- 
Italoids contained solasodine. Solasonine and solamargine were iden¬ 
tified and were present at similar concentrations, representing 67 % of 
•be total extracted glycoalkaloids. The extraction yield of the glycoat- 
k*k*ds from plant material, expressed as g glycoalkaloid/100 g wet 
•right, was highest for ripe fruit (0.83 ± 0.11), followed by unripe fruit 
(0-4S± 0.08), leaves (0.14 ± 0.01), and stems (< 0.04) with progres- 
•''tljydeereasing yields. Over a twofold difference in glycoalkaloid 
firijl Was observed when ripe fruit of two different districts was ex- 

4* J- 


ction 


^well-known alkaloids currently used in Medicine are ex- 
from plants. B-solamarine, a glycoalkaloid extracted 
vyb Solatium dulcamara is a tumour inhibitor (1,2). Most re- 
it was also shown that glycoalkaloids extracted from the 
“’Wof another Solarium species namely Solarium sodomaeum 
Ju* 1SSe d ant ' neo Pl as tic activity both in mice (3) and in hu- 
In this paper, we report the extraction, identification 

/^Purification of these glvcoalkaloids from Solarium 


fitment of Medicine, University of Queensland. Clinical Sci- 
BLBuilding, Royal Brisbane Hospital, Queensland, 4029 

ffpss for correspondence. 
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Material and Methods 

Plant materials 

S. sodomaeum L. also known as S. hermannii Dunal is native to South 
Africa and the Mediterranean basin. It was introduced to Australia in 
1801. The botanical description has already been documented (4). The 
fruit, leaves, and stems of S. sodomaeum L. used for this study were 
collected from wild plants in the Brisbane district. 

Chemicals 

Solasodine, solasonine, and solamargine were kindly supplied by Dr 
Jay Mann, Applied Biochemistry Division, DS1R, Lincoln, New Zea¬ 
land. Fig. 1 illustrates the chemical structures of solamargine (1) (5) 
and solasonine (2) (6). All other chemicals were of high performance 
liquid chromatography (HPLC) grade for the HPLC studies and of 
analytical reagent grade for the extraction studies. 

Extraction of glycoalkaloids from Solarium sodomaeum 

The extraction procedure was a modification of that of Kuhn and Low 
(7). Plant material for S. sodomaeum was coarsely ground with two vol¬ 
umes (w/v) of 3 % aqueous acetic acid in a Waring blender. The mix¬ 
ture was diluted with another two volumes of 3 % aqueous acetic acid 
and was then shaken for 18-20 h at room temperature, then filtered 
through muslin. (A minimum of 4 h was required for complete extrac¬ 
tion of the glycoalkaloids). Two litre aliquots of the filtrate were heated 
to 50° C with continuous stirring and then concentrated ammonia solu¬ 
tion was added until the pH reached 9-10 (approximately 50 ml/htre). 

The solution was maintained at 50° C for a further 5 min, allowed to 
cool, and then centrifuged at 2000 g for 15 min. The supernatant was 
discarded and the precipitate was dissolved in 1 litre 3 % aqueous acetic 
acid. The solution was centrifuged as above and the supernatant heated 
to 50° C with continuous stirring. The glycoalkaloids were reprecipi¬ 
tated on addition of concentrated ammonia solution until the pH 
reached 9-10. The solution was maintained at 50° C for a further 5 min 
as before, allowed to boil, cooled, then centrifuged as above. The pre- 




